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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has

the rigl
liaison
Comm

Interngtional Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

The main task of technical committees is to prepare International Standards. Draft International Standard

by the
Stands

In othe

commiltee may decide to publish other types of normative document:

— an

ISO warking group and is accepted for publication if it is approved by'more than 50 % of the members of
commiltee casting a vote;

— an

commiftee and is accepted for publication if it is approved:by*2/3 of the members of the committee casting

An IS(
further
or ISO
Stands

Attentipn is drawn to the possibility that some of the elements of this part of ISO/TS 15007 may be the

patent

ISO/TS
Ergong

ISO/TS
behav

Part 1]

Part 2

with ISO, also take part in the work. ISO collaborates closely with the International Electrg
ssion (IEC) on all matters of electrotechnical standardization.

technical committees are circulated to the member bodies for voting. Publication as an Int
rd requires approval by at least 75 % of the member bodies casting a vote.

r circumstances, particularly when there is an urgent market requirement for such documents, a

ISO Publicly Available Specification (ISO/PAS) represents an‘agreement between technical exp

ISO Technical Specification (ISO/TS) represents an ‘agreement between the members of a

/PAS or ISO/TS is reviewed after three years‘with a view to deciding whether it should be confir
three years, revised to become an International Standard, or withdrawn. In the case of a confirmed
TS, it is reviewed again after six years*at'which time it has to be either transposed into an Int
rd or withdrawn.

rights. ISO shall not be held responsible for identifying any or all such patent rights.

15007-2 was prepared_by Technical Committee ISO/TC 22, Road vehicles, Subcommitte
mics applicable to rodd vehicles.

15007 consists-of the following parts, under the general title Road vehicles — Measurement of dr
pur with respecitto transport information and control systems:

Definitiohs)and parameters

Eqtipment and procedures
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Introduction

This Technical Specification supports ISO 15007-1, which defines key terms and parameters for the assessment of
the visual impact on driver visual behaviour of TICS (Traffic Information Control Systems), and other vehicle tasks
or on-board systems.

ISO/TS 16667 ractical
TICS evgluation, with recommendatlons on how to mterpret selected metrics (standards of measurement) of visual
behaviouf.

iv © 1SO 2001 — Al rights reserved


https://standardsiso.com/api/?name=19be1b9386884788b5c4d9f2dbe382c9
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Road vehicles — Measurement of driver visual behaviour with
respect to transport information and control systems —

Part 2:
Equipment and procedures

1 Scope

This Technical Specification gives guidelines on equipment and procedures for analyzing-driver visual hehaviour,
intended to enable assessors of transport information and control systems (TICS) to

— pléan evaluation trials,
— specify (and install) data capture equipment, and
— arjalyse, interpret and report visual-behaviour metrics (standards.efimeasurement).

It is applicable to both road trials and simulated driving envirofiments. It is not applicable to the assegsment of
head-Up displays.

2 Nprmative reference

The following normative document contains provisiohs which, through reference in this text, constitute provisions of
this part of ISO/TS 15007. For dated references, subsequent amendments to, or revisions of, any|of these
publicgtions do not apply. However, parties toltagreements based on this part of ISO/TS 15007 are encopraged to
investigate the possibility of applying theimast recent edition of the normative document indicated bglow. For
undated references, the latest edition of. the normative document referred to applies. Members of ISQ| and IEC
maintajn registers of currently valid International Standards.

ISO 18007-1, Road vehicles —-Measurement of driver visual behaviour with respect to transport information and
control systems — Part 1: Definitions and parameters

3 Terms and definitions

For thg purposes of.this part of ISO 15007, the terms and definitions given in ISO 15007-1 apply.

4 Eyaluation trial planning

4.1 S$ubject selection

Evaluation trials of TICS applications should use a representative sample from the target population for the specific
TICS. This driver sample should be able to be categorized by age, sex, visual ability and driving experience.

4.2 Trial procedures
421 General

Assessment of driver visual demand can be carried out in relation to many forms of TICS applications and road
environments. Therefore, consideration should be given to the following factors influencing driver visual behaviour.

© ISO 2001 — All rights reserved 1
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4.2.2 Roadwayl/traffic specification

An appropriate operational environment for the specific TICS application under evaluation should be chosen. The

type of ro

adway and likely traffic conditions to be encountered should be defined within the trial.

4.2.3 Vehicle specification

Experimental apparatus used to represent the driving task should be described as fully as practicable.

EXAMPLE Make and model of road vehicle employed or driving simulator characteristics.

424 T

The characteristics of the TICS should be reported.

EXAMPLH
425 S

Trial objg
training is
the TICS
the driver
reported.
assessm

426 D

Control p|
the condi

EXAMPLE
scheduled

427 E
4271
This is ca

EXAMPLE
specified §

4.2.7.2

This is th

CS specification

Type, position and image quality of a visual display.

ibject training

ctives will determine the need for subject training in the use of the TICS) Assuming that some
required, subjects should receive clear and consistent guidance. The tasks and subtasks associat
should be fully explained to the subject and the limitations of responsibility and pacing of these b
and experimenter should be specified. Each subject’s familiarity, with'the TICS prior to the trial sh
When determining the usability of the TICS device, consideration should be given to the ley

pnt of training required.

hta exclusion

rocedures for individual evaluation trials within an ‘experimental programme should include guideli
ions under which the trial is to be terminated.

Trial aborted for failure to complete a task or subtask: how this is to be recorded or how the ftrial is t

kperimental conditions, tasks and subtasks
Experimental condition
nsidered to encompass all.visual behaviour of the driver during an experimental session.

The distributions_of visual scanning to all specified targets of the visual scene (including the TICS), f
tart of a test route-{d’its specified end.

Task

e driver's visual behaviour associated with a target.

orm of
ed with
btween
buld be
el and

nes for

b be re-

rom the

EXAMPLE

All visual behaviour associated with the use of a route guidance system.

4.2.7.3

Subtask

This refers to one specific interaction with a target

EXAMPLE When using a route guidance TICS, determining the next turning manoeuvre required.

4274

Relationship

The relationship between an experimental condition, a task and a subtask is graphically represented in Figure 1.

© 1SO 2001 — All rights
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3
Time
Key
1 Experimental condition
2 Tagk
3  Subtask

Figure 1 — Experimental condition, task and subtask — Relationship

5 Recording equipment
5.1 General

The following gives practical advice on the use of data recording equipment to monitor driver visual demand.

5.2 Reference procedure

A refefence procedure~fer the collection of driver visual behaviour is defined using commonly availaple video
camera and recording/playback equipment. It is acknowledged that more complex equipment can be {tilized in
such gvaluations, \but for the purposes of TICS evaluation, video-based recording equipment is considered a
minimym. These.guidelines describe considerations related to the use of video recording techniques [and their
subsequent tanalysis, and are intended to be feasible and effective when applied both within simulated driving
envirorluments and to real-world trials for determining the visual demand of TICS.

5.3 Equipment

Figure 2 shows the components constituting a typical data-capture system for visual allocation data-gathering using
video recording equipment.

© ISO 2001 — All rights reserved 3
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1 2 3 A
10
5 6 —T
1 1
1 8 9
Key
1 Gazelcamera 6 Video mixer
2 Vehidle controls 7 VCR
3 Lane|position 8 Time generator
4 Forward view 9 Microphones
5 Monitor 10 IR light sodree (night runs only)
NOTE Cameras are oriented to the driver's face, the road scene ahead, \the position in lane and the in-vehicle contr

5.4 Camera positioning

At least @
to record
such a lo
display. 1
outside th

5.5 Vidg

When us
recording

A video
positione
condition

Figure 2 — Schematic view of typical data-capture system

the driver’s visual glances during data collection. It is important to position the camera and its m
cation that their presence does not affect the driver’s view of the driving scene or any in-vehicle co
he addition of other cameras will\bé beneficial for capturing more information-related events insi
e vehicle. It is advisable to employ cameras that are as small and unobtrusive as is practicable.

jeo recording system

ng a VCR as the_reeording system, high-quality video tape should be used for good resolutio
system should bé set to run at the fastest recording speed for best picture resolution.

monitor is needed for examining the quality of the recorded image. Ideally, such a monitor shd
] such that, the experimenter is able to observe the recorded data periodically during an exper

A calibra
of the vis

1=

S.

ne camera needs to be mounted so that,it can be directed toward the driver’s face. This view is required

ount in
htrol or
de and

n. The

uld be
mental

egions

ion-video needs to be made wherein the driver is asked to systematically look to the pre-specified

A labelling system is needed that superimposes time information on the recorded image. The device should

provide a

high-resolution time or frame code.

It is advisable to have additional cameras for capturing the road scene ahead and in-vehicle activities. Where this is
the case, it is recommended that video mixing equipment be used to combine all camera images onto a single
time-coded videotape.

Microphones can be readily interfaced into the video data-capture system and audio recordings can be made. This
option should be considered for capturing any verbal protocols from the experimenter or subject. Auditory event
markers may also be recorded to facilitate cueing during data reduction.
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nstallation

Although the specific conditions of an experiment will vary, the following general principles should be applied.

The data collection system fitted and procedures employed should not obscure the driver’s view of the roadway or

any in-

These

vehicle equipment, and should not cause the driver any unnecessary distraction.

criteria also apply to any experimenters who may be present within the test vehicle.

5.7 Data reduction

5.7.1
The .tr
require
5.7.2
Two re
— 1rg
— trg

The d4
video 11

a) Ad

b) EX
re

c) Ad
od

d) Repeat the previous steps frame-by-frame until the sample interval has been fully transcribed.

An ex3

General

bnslation of experimental records of visual behaviour such as videotape into metrics jof visua

Sample interval

gimes may be adopted in the transcription of videotape records:

nscription of the entire experimental session, for all identified regions.of the visual scene;
nscription of the forward view and other region-of-interest pairs (e.g. TICS display).

ta analyst should be trained to carry out the following steps for the manual transcription of driver
ecords.

amine the first frame of the driver’s face to determine the glance location, then transcribe this as
jion applicable and the starting time for that'glance.

curs, transcribe the new target and-the time code for that frame.

mple of a transcriptionrecord is given in Table 1.

Table 1 — Example transcription record

demand

s that several assumptions be made. Guidance on the suggested steps to be performed in datg analysis
following a practical TICS evaluation are given in the following.

behaviour

vance the videotape to the start of a sample interval’(experimental condition, task or subtask) of interest.

the target

vance the videotape frame-by-frame:-until the driver's eyes move to another specified target. When this

Clpck time Driver mirror Right region Left region Into car Notes
5¢@:51:31 0,6
5¢:52:44 0,5
5¢:56:22 0,8
etc. 1,5 Looks at the instruments.
5.7.3 Summary data

Data that summarizes the trial, encompassing the information as given in Tables 2 to 5, should be reported.
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Table 2 — Subject summary information

Parameter

Information required

Age

Range, mean and standard deviation

Sex

Number of each sex

Distance (kilometres or miles/year
during the previous five years)

Range, mean and standard deviation

Years of driving

Range, mean and standard deviation

Visual legal compliance

visual ability

Statement that all subjects comply with relevant legal requirements for minimum driving

Visual abflity

Definition of range of subjects visual ability relevant to the experimental .design

Exclusion|criterion

Description and frequency of exclusions

Table 3 — Experimental design summary information

Parameter

Information required

Experimeptal conditions

Number and description

Factors

Number and description

Duration ¢f condition

Range, mean and standard deviation

Independgnt variables

Number and description

Dependent variables

Number and description

Vehicle efivironment

Public road, test track ef-simulator

Type of rgadway

Urban, rural, motorway

Traffic depsity

Definition and. report of low, medium or high density

Exclusion| criterion

Descriptionnand frequency of exclusions

Table 4 —TICS and control condition summary information

Parameter

Information required

System

Description of system including functions, controls and displays

Tasks

Number and description

Subtasks|per task

Number and description

Task and|subtask pacing

Frequency and description

Subject e

perience of T1ICS

Categorizatiormrof experierce

Exclusion criterion

Description and frequency of exclusions

© ISO 2001 - All rights reserved
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Table 5 — Visual data classification summary information

Parameter Information required
Number of regions Number and boundaries (forward view, driver mirror etc.)
Calibration of target regions with Statement that all subjects instructed to fixate on each target region prior to
respect to driver’s glances experimental condition, including relevant subject instructions

tasks a

Start of experimental conditions,

nd subtasks Time (and definition of environmental cue if any)

Stop o
tasks g

H tal P~ H
CAPCTTTICTIaT COTGTtOTT ST

nd subtasks Time (and definition of environmental cue if any)

Basic Uinit of observation for data
reductipn

Data recording resolution

Exclus

on criterion Description and frequency of exclusions

6 Data analysis and presentation

6.1 General

It is pg

each specified region.

Fundamental measures associated with a target (e.g. a display~er control location) include dwell time,

time, d

been defined and interpreted from the standpoint of visual. démand.

Likely

— I0

— left-side-view mirror (and/or window),

3.
(o)

— TI
— in
6.2 \

Issues
distribd

dht-side-view mirror (and/or window),

ssible to determine fundamental measures (as defined in ISO 15007-1) from transcribed video rg

lance duration and glance frequency. From these, a number of derived measures of visual behaVv

hlance targets of interest may include the

ad scene ahead,

ntre-rear-view mirror,

CS display(s), and

strument panel; ' which may be further subdivided (radio, air-conditioning, speedometer, etc.).
/alidity.

spécific to the experimental work which may limit the validity of findings should be reported. For

cords for

transition
jour have

example,

tions of visual scanning during day and night driving may be different. Criteria for exclusion of datg

, such as

non-re

evant driver behaviour or non-relevant vehicle behaviour or equipment malfunction, should be

defined and documented in the report of driver visual behaviour.

6.3 |

6.3.1

nterpretation of visual demand measures

Key measures

carefully

Key measures that should be considered for visual demand assessment include total glance time and proportion of
total glance time in relation to the following key locations:

— on-road;
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